West Nile virus capsid protein induces p53-mediated apoptosis via the sequestration of HDM2 to the nucleolus.
The capsid protein of the West Nile virus (WNV) functions as an apoptotic agonist via the induction of mitochondrial dysfunction and the activation of caspases-9 and -3. Here, we have determined that the WNV capsid (WNVCp) is capable of binding to and sequestering HDM2 into the nucleolus. WNVCp was shown to interfere with the formation of the HDM2 and p53 complex, thereby causing the stabilization of p53 and the subsequent induction of its target apoptotic protein, Bax. Whereas WNVCp was capable of inducing the p53-dependent apoptotic process in wild-type mouse embryonic fibroblasts (MEF) or SH-SY5Y cells, it exerted no significant effects on p53-null MEF or on p53-knockdown SH-SY5Y cells. This suggests that WNVCp-mediated apoptosis requires p53. Furthermore, when WNV was transfected into cells, endogenous Hdm2 and WNVCp were able to interact physically. WNVCp expressed in wild-type MEF proved able to induce the translocation of the endogenous Hdm2 into the nucleolus. Consistently, WNV was highly pathogenic in the presence of p53, and was less so in the absence of p53. The results of these studies suggest that the apoptotic mechanism mediated by WNV might occur in accordance in a fashion similar to that of the tumour-suppressing mechanism mediated by ARF.